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Capercaillie	Tetrao urogallus	 is	 an	 old	 forest	
species	and	a	flagship	species	for	hunters	and	con-
servationists	 (Rolstad	&	Wegge	1989,	Pakkala	








factors,	 such	 as	 ground	 vegetation,	 predation,	




by	modern	 forestry	 and	 they	 co-vary	 on	 both	
temporal	and	spatial	scales,	such	as	the	forestry-
induced	increase	in	egg	and	chick	predation	with	
reduction	 of	 favourable	 habitat	 characteristics	




















the	 next	 paragraphs.	These	 criteria	 are	 easily	
recognized	 by	 skilled	wildlife	 biologists	with	
Capercaillie	experience.
To	 test	 the	hypothesis	 of	 «old	bilberry	 forest»	
dependence	we	selected	217	lek	sites	registered	
in	 the	 1980s.	The	Norwegian	Directorate	 for	




















semi-natural	 forest	 (see	distinctions	 in	Rolstad	
et al.	2002).		
Two	observers	 revisited	 217	Capercaillie	 leks	




et al.	 2000,	Hjeljord	et al.	 2000,	Wegge	et al.	
2003).	As	 this	 study	 strived	 to	 find	 easy	 and	






vegetation	 has	 also	 been	 linked	 to	 population	
density,	lek	presence	or	individual	habitat	use	in	
Capercaillie	 (Storch	 1993,	Selås	 2000,	Baines	
et al.	2004,	Summers	et al.	2004).	Selås	(2000,	
2001)	reported	a	match	between	mast	years	of	






of	 lek	 occupancy,	 because	more	males	 settle	






and	 size	 to	 forest	 type	 on	 a	 local	 scale	 (±	 1	
km).	Our	goal	is	to	find	easy	and	cost-effective	
management	tools	suitable	to	recognize	impor-
tant	 habitat	 qualities	 for	 Capercaillie.	 From	
knowledge	of	habitat	preferences	we	expect	that	
increased	old	forest	proportion	in	the	landscape	
increases	 likelihood	of	 lek	 occupancy	 (Wegge	
&	Rolstad	 1986,	Rolstad	&	Wegge	 1987).	As	
bilberry	vegetation	has	been	shown	to	be	impor-





Our	main	 aim	was	 to	 study	 the	 influence	 of	
specific	 environmental	 gradients	 and	 not	 to	
document	 exact	 values	 of	 population	densities	
or	 environmental	 states.	Therefore,	we	needed	
to	sample	a	large	number	of	leks,	and	we	chose	
an	 expert	 opinion	 approach	 (see	 Johnson	&	
Gillingham	2004,	 Seoane	 et al.	 2005)	which	
MATERIAL AND METHODS
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Figure 1. Map of the study area in south-eastern 
Norway. Names of counties and municipalities are 
added. Note that the distance unit is the Norwegian 
















Capercaillie	 activity	within	 a	 0.3	 km	 radius	





ity	were	 recorded,	 such	as	 territorial	markings	
(faeces,	 tracks	and	 feathers),	 signs	of	 foraging	
activities	 (clipping	 of	 pines),	 roosting	 trees,	










lie	 inside	 this	 circle	 (Rolstad	&	Wegge	 1987,	
Picozzi	et al.	1992,	Hjeljord	et al.	2000,	Wegge	
et al.	 2003).	The	 forest	 should	 consist	 of	 old	
(mature	forest,	above	age	of	growth	deceleration	
(>60-70	years))	 semi-natural	 coniferous	 forest	




(bilberry	 cover)	 can	 also	 serve	 as	 low-density	
Capercaillie	 habitat	 (Rolstad	et al.	 2007).	The	
old	 bilberry	 forest,	 being	 the	most	 productive	















Because	 old	 bilberry	 forest	 is	 a	 subsample	 of	
old	forest,	we	used	leks	where	both	forest	types	
were	 surveyed	 in	 order	 to	 separate	 the	 effects	
of	old	bilberry	forest	from	other	old	forest,	this	
being	old	 forest	minus	old	bilberry	 forest.	We	
introduced	old	bilberry	 forest,	 other	 old	 forest	
and	observer	in	the	same	model,	either	logistic	
(occupancy)	 or	 linear	 (lek	 size).	 By	 adding	
observer	as	a	dummy	variable,	we	investigated	









categorized	 as	unoccupied,	 and	 regionally	 this	
varied	between	63	and	82%	(Table	1).	The	pro-
portions	of	old	forest	and	old	bilberry	forest	were	
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	 Municipality Original New   Leks used in Unoccupied Old bilberry forest Old forest proportion   
  leks leks1 habitat analysis leks2 proportion in the  in the surroundings
      surroundings (± 1 km)  (± 1 km) of a lek and in
      of a lek and in  parenthesis values for 
      parenthesis values for unoccupied/occupied leks.
      unoccupied/occupied leks. 	 	 	
	 Kongsberg	 50	 6	 56	 78%	 	 33.3%	±	16.3	(29/48*)	
	 Sauherad	 24	 3	 27	 63%	 		9.6%	±	5.5			(7/13*)	 	
	 Øvre	Eiker	 30	 6	 36	 77%	 14.4%	±	8.8	(10/20*)	 36.4%	±	17.7	(31/49*)	
	 Flesberg	 28	 6	 34	 64%	 18.7%	±	9.2	(13/25*)	 30.6%	±	18.4	(25/43*)	
	 Rollag	 22	 1	 23	 73%	 14.3%	±	11.9	(8/25*)	 40.7%	±	20.8			(36/50)	
	 Nore	og	Uvdal	 30	 1	 31	 73%	 14.0%	±	8.6	(10/22*)	 43.6%	±	21.7	(37/59*)	
	 Trysil	 15	 0	 15	 77%	 10.0%	±	5.3			(8/15*)	 	
	 Engerdal	 17	 6	 23	 82%	 	 	
	






























Table 1. Regional summary statistics of Capercaillie lek occupancy and forest type proportions in this study (mean ± STD).
Figure 2. The difference in proportion of old bilberry forest and old forest on occupied and unoccupied leks 
(mean ± STD).
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Figure 3. Observed proportion of occupied leks (left column) and observed lek size (right column) as a function 























the	 proportion	of	 old	 bilberry	 forest	 increased	
from	 10	 to	 30%.	 Beyond	 30%	 old	 bilberry	
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	 Model Source Test p Parameter    
   statistic  estimates ± SE
	
	 logistic	model	(Chi	square,	 Intercept	 18.46	 <0.0001	 4.23	±	0.98
	 χ2=	34.12,	R2	=	0.36,		 Old	bilberry	forest	 18.08	 		0.0003	 -0.18	±	0.05
	 p	<	0.0001;	N	=	73)	 Other	old	forest	 		0.45	 		0.50	 	-0.01	±	0.02	
	 	 Observer	 0.0038	 		0.95	 -0.02	±	0.38	
	 linear	model	(F	=	33.18,		 Intercept	 	 	 -0.51	±	0.14
	 R2	=	0.59,	p	<	0.0001;	 Old	bilberry	forest	 93.39	 <0.0001	 0.07	±	0.01	 	
	 N	=	73)	 Other	old	forest	 		0.17	 		0.69	 0.001	±	0.004	
	 	 Observer	 		0.36	 		0.55	 	0.04	±	0.07	 	 	 	
	 	
Figure 4. Expected and predicted values for the effects of old bilberry forest from the logistic (left) and the linear 
(right) model (see Table 2). The values in the linear model are natural log-transformed. 
Table 2. Test statistics for two models fitted either to predict likelihood of Capercaillie lek occupancy (logistic 
regression) or lek size (linear regression) as a function of old bilberry forest, other old forest and observer (N 
= 73). Due to the non-normal distribution of the response in the linear model the model suffers from lack-of-fit 
(p = 0.02), but this does not conflict with the parameter results we present. The response in the linear model 
is natural log-transformed.
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forest,	lek	occupancy	was	virtually	assured.	For	
instance,	when	 old	 bilberry	 forest	 constitutes	










and	 size,	 and	 both	 general	 old	 forest	 and	 old	
bilberry	 forest.	At	 a	 given	proportion	of	 these	
forest	types,	old	bilberry	forest	had	larger	effects	
on	 lek	 occupancy	 and	 size.	When	 analysed	 in	
the	 same	model,	 only	 old	 bilberry	 forest	 had	














Storch	 1993,	 Picozzi	 et al.	 1999,	 Proctor	&	
Summers	2002,	Baines et al.	2004,	Summers	et 
al.	2004,	Wegge	et al.	2005).	Our	study	further	
indicates	 that	 it	 is	 the	 bilberry-component	 in	
the	old	forest	habitat	that	most	likely	increases	
lek	 formation	 and	 size.	This	 habitat	 obviously	
produces	more	 preferred	 food	 and	 has	more	
structural	diversity	as	protection	against	preda-
tors	 (Kastdalen	&	Wegge	 1991;	Picossi	et al.	
1996),	which	are	probably	the	factors	that	lead	
to	 higher	 production,	 survival	 and	 population	

















of	 individuals	 in	 a	 productivity	 gradient	 (see	
predictive	model	 in	Rolstad	&	Wegge	 1987).	
A	Capercaillie	 home-range	 is	 approximately	
50	 ha	 depending	 on	 patch	 size,	 patch	 quality	










to	old	 forest.	When	 the	old	 forest	 increases	 in	












Gregersen & Gregersen: Capercaillie lek habitat preferences
	 	 	 	 	 	 	 	 	 	 113
of	 leks	 in	general	 to	good	knowledge	of	some	




caillie	 habitat	 requirements,	which	need	 large,	
representative	 samples	 to	give	 robust	answers.	
This	would	 have	 been	 very	 costly,	with	more	
effort	invested	per	lek	giving	more	precision	in	












and	we	 suggest	 that	modern	 forestry	 reduces	
the	 proportion	 of	 bilberry	 vegetation.	Modern	
forestry	 has	 thereby	 a	 negative	 influence	 on	
Capercaillie	 abundance	 through	 the	 clear-cut	
and	planting	practice	which	suppresses	bilberry	









and	productive	 old	 forest	 environments	which	
are	 needed	 for	 rich	 bilberry	 cover	 to	 develop	
are	shrinking	today	(Hanski	&	Hammond	1995,	
Löfman	&	Kouki	 2001).	As	Capercaillie	 is	 a	






In	 conclusion,	Capercaillie	 lek	 occupancy	 is	
positively	related	to	old	bilberry	forest.	As	this	
forest	 type	has	declined	over	 the	 last	decades,	


















Gammel blåbærskog øker sannsynligheten for 
tilstedeværelse av storfuglleik i Sør-Norge
Storfugl	Tetrao urogallus	 foretrekker	gammel-
skog	og	 blåbærplanten	Vaccinium myrtillus	 er	
vist	å	være	meget	betydningsfull	ved	habitatbruk	
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